Involvement of vascular peroxidase 1 in angiotensin II-induced hypertrophy of H9c2 cells.
Oxidative stress has been implicated in cardiac hypertrophy and heart failure. Vascular peroxidase 1 (VPO1), a peroxidase in the cardiovascular system, uses the hydrogen peroxide (H2O2) derived from co-expressed NADPH oxidases (NOX) to produce hypochlorous acid (HOCl) and catalyze peroxidative reactions. Our previous studies showed that VPO1 contributes to the vascular smooth muscle cell proliferation and endothelial dysfunction in spontaneous hypertensive rats (SHRs); however, the role of VPO1 in cardiomyocytes hypertrophy is still uninvestigated. The present study was therefore undertaken to examine the role of VPO1 in the angiotensin II-induced cardiac hypertrophy, and the underlying mechanism by which VPO1 regulates the redox signaling. As compared to WKY rats, the SHRs exhibited increased myocyte cross sectional area, enhanced Nox2 and VPO1 expression level in cardiac tissue, and an increased Ang II level in plasma. In cultured H9c2 cell line, Ang II increased the hypertrophy-related gene (BNP/ANF) expression and the cellular surface area, which was attenuated by knocking down of VPO1 via VPO1 siRNA or pharmacological inhibition of NOX/VPO1 pathway. Moreover, the enhanced hypochlorous acid (HOCl) production and phosphorylation of ERK1/2 was suppressed by VPO1 knockdown. Furthermore, the protective role of VPO1 siRNA transfection on H9c2 cardiomyocytes hypertrophy was abrogated on the HOCl stimulation, and the phosphorylated ERK1/2 expression level was found also upregulated after HOCl stimulation. In conclusion, these results suggest that the Nox2/VPO1/HOCl/ERK1/2 redox signaling pathway was implicated in the pathogenesis of Ang II-induced cardiac hypertrophy.